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' nody temperaturea)e

‘ other valves which vere tested.

m ;surpoae of th.,a test was to ewvaluate and compare eeveral high pressure
mzfaf valves froa veriouz mnufacturere in order to @tenﬁm which parts were

acceptab},e .f’&r helivm servie& a*zd weapon system usage.

e , CONCLISION
Roue of the val.ves aatisﬁed all of the test aspecifications principally
bacausa of leakage and/or poor fnnctioaal perfomnce at 160°F or 0°F (valve

However, the valves fron two mmzfacturets, namely Fluid

Bechanics and Anderson Greemrood and Co., wére su‘pe:ior in conperison to the

, SUXMARY ‘
It vas oiiginally ‘intended t}m{ eaq}i valve be subjusted to functionsl
nce to5t8 before, during, and after temperature, cycle, vibration,
she&k and éoérosion tasts, Howsver, all of the valves were ssisitive to teupere
ature to gome Jdegree and either leakea and/or changed zet pressure at 160°F
e 0%F (valve body temperat}xre). Therefore, most of the test time wa: devoted
to repairing and/or readjusting each valve and repeating the temperature cests

in an effort te correct the temperature deficiencies, Consequently, all valres
were subjected to the temperature test, four were subjscted to the cycle test,

-one was subjected to the vibration test, and none were subjected to shock or

corvosion tests. ,
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TEST SPECIHFHS

The test specimens were high pressure selief valves supplied by five

sanufacturers, The valves were identificd as !indicated in Tab;‘e I

o

L ty.a o
3(( P “ﬂ¢ U‘g 2
PN
X

<

P o,

N RN S S
P

TABLE I, _T2ST SPEOTMERS S
SSURR|  MATERIAL | ¢
Anderson Greemwood and Co, | 3JSL6el Liso 13200 . | vaaﬂoz'
Houston, Texas 30346=3 179 6500 Vitood
Fluid Hachanics WheT0-88P | 4S8 13500 | Kel-F, uyled |
Housten, Texss ili=TG= B8P A 6500 | or Teflen -
lW.R, ladewig Co. S § 1Y BS9 3200 | KoleF
Los Angeles, California  [iSkS 59 £ 3200 2 '
1548 059 3200
Vacco Valve Co. RV90=}iP=)i03 - 13200 ] Bylon
Los Angeles, Californie - -
Vinson Manufacturing Co. [A-800L0 1003 3200 | EKeoloF and
Van Nuys, California 4<50157-1 1001 3200 .} BunasN or
4-90167-2 1002 00 '} Vitca-d

Photographs of the test spocimons are presented fa Mgures 1 %ﬁgh Se

These wvalves are intendod to be used as safely reliof valves to protect
epprepriate ground service equipment (such as the mobile high pressuie holiun
gas supply systen) from over pressure rosulting from thermal axpansion of tho
compreased ges or failuro of regulators or shnteoff valv&a. It was considored
desirable to'procurs r.liof valves with minieun differontial botwsen eracking
and reseating progsures in ordor tc ~nimigc gas loss due to blovedom actica.

Reforring agein to Table I, those valves with Teflen, Kole¥ or VLtM
scals should be satisfactory in appliscations whoro ec@asicml cxpozurg to
IRFNA fumes is uravoidable whercas tho valves with Bumell ¢ nylon seols weald
be unsftiafactory unless adeguately protooted feen cach fumese
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1.

2o

Cat L1o.. PELIEE g;

P i s na s Cracking Teoesting
O I ?ﬁessura ' Préssare Presgure Presgure
o Aesm) {ps6) (ps10) (PS10);
’ j' . 3200 ;500 % 100 3200 ¢ 25 3100 ¥in.
S 6500 - 10,000 ¥ 100 6500 2 100 6300 Hin,

Q
<

I 1S

2.

The fe;lé’%dnzf opecificatim are reproduced from e references.

¥e Zero leaksge ig mquired up to 96% of crackiag pressure,

Ce Zem leakagé 1z required balou the ninfmunm raseat pressures

TEST EQUIP"}’%W AND INSTRUMENTATION

: "’he following equipnent and instrumentation were utllized during thess tests.

1, - Begulated heldum supply system,

Urievé-Hendfy oven, #100 to +550°F,
3. Temperature chamber, =4O to +LO’F (fabricated at LFSD for this tost).
ke |
56

6.

Calidyne shaker, 5000 force pounds (I¥SD 204°7),
Calidyns shaker control console (LMSD 2L508),

Miscellanaous pressurs gages, valves, fittings, etc,

DEFINITIONS
A functional perfommance test consisted of several actuation cycles
performed in succession (usually 10 actuation cycles).

An actuation cycle consisted of the following:

o, The inlat pressuve to the specimen was increased until the first

indication of continuous fiow, of any segmitude, through the specimon

wa2 observed. This was recorded as cracking presaure,

I O N AT
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be Tha inlet proosure s then incressod slightly so that rapid figy
thesush the eposinon tas acdiswod fo angm_ﬁmezy 29 sodend,

S, Tho inlet ps'sac-ma uas {aon reduced nn%ﬁ. ey thivagh the epacism

ecaged eatirely (sero: .‘wamgs'). ‘ﬁxis vag Fooorded &8 Wﬁ&'g
BROoEAre,

d. Tho iniet proseure was thom ruduced to vorking prescare (3000 or -
6000 poig) o at lesst 100 poi bolew rogest proscasde .
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= :‘J felﬁm in om dmrlw t&a m@ pmgm m spocimua vore Wﬁ@d

(&:@ﬁm I) azzd gubjested to Tmpemm ?sat fa (Sastion 1), sz thoso

‘ s@wﬁm ﬁi& mm m’ezm'ly at por %c:p@mem aftor caapleuea of
o '”?ezap@mtm 'i'as% 0 ware cubjocted to the remaindor a:f tho test pregseze Any
| opiotests witeh malfunoticnod durly tho tesporatare it KR ropalrod ead/or
reworliod aiﬁae?,by m or the Maetmr and then ,mamo Boliua gas.

1 paaw for 811 tecots vhero mam uas ap‘pliea. ‘

Xsageatim ) .
Ea&: apscinin e amm inspocted tor ovidenco of dacago, dofesto cid
) camm. ﬂae spooinons wors not dgleasoecdlod for this inopostiod.

i, ?mmmo Tosd 3
Ioch spedisn vay xwumiy toovod at cach of tho folleying ototdlisod
| wiw body teoporatnros in she exdor ldsted,
. & Boes tezporaturo
be 160%
¢ Reoca tcaporature
d 0%

II1. Gyolo Tosh £1
Tho sm@a vadch fumotioncd satisfacterily aftor conplotica of- ths
temporaturo teot varo gubjootod o 2 oyulo toot eonsioting of S00°
ootuation oyslon porfesmod in fuecoooicn et roen temporaturo. Craciics

snd poseating proccares vore recerdod &arlvg cach ayole,

i.
Tote 3005 erigizolly opsedflcd 500 eyodeo and tas lator roduccd %0 50 eyeloc,

. .
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IV:; Tmporatare Test #2

The texporatuse test waé rapoated exactly as docoribed in Seetion H. R

N

>

Vo Vibration ’reat - . .”
The 3200 paig &mioraea Oreomsecd rollof valve wra aﬁ;geewd to vibmté.ea
efSto200paat0&9.mh6&blemp]itnﬂaanﬁ20%o£@0cpﬁstwao
Vibration was applicd (1) paralled to tho axis of the Wt and cpxkzg,
end (2) porpondionier to the axis of tho poppot end sprimg. Tnlot
preacarg to the valve was midntainéd st 3500 g?sia aud lealsgo fron tho
outlet port w3 nonltored Garing vibratien, Thé froqucncies ab wiich -
Yeakage cocurrod wore vecerdeds o

Vi, cyeie Togt 2 ) -
A sdaond cyc.w tent of >w1 (134 uea gycics wae vhen cxacnm &% rocs
temperaeum. Cracking and roccating prossures wore recorded curdng oged

oy

’ -

VII, Temperature Tost #3 — e
A finsl temporatura tost was then sccemplished as deséribed in Scetden IX.

’

BESULIS
Tho resulto of tho tcate desoriboed ebove amwm prezomted in t,hs fonwing
tebdlation. An astorick appondod to & cmcld.ns proacure valuy ie s emm

text indicatos "pop® pProssurd; L.¢., appeeximato wido @m PICOCURD
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chenber and then re- persture chambsr,

PATERLN Y CEVIRNGS) WD 0., 3200 FRIG ANLINT VALVE, 1IN 3IZiAd i
é SFRIAL $ROR 4250
k .
g y . I. IEZPECTION RESULTS 3
; fizual fmgpecilon of thiz valve ravealed no evidancs {
. ef exicrnal damage, defests =md conteminemt:, H
. I1. TEMPERATURE TU3T R¥3LIE !
| CRACEING | RESPATIKG CAACKI'G: | RESEATING |
| TEDY COMDITION YRESSUEE | PRESSURE PRST CONLITION me;ﬂ P?ISS!BE i
e , psig) S
3 Lee, Beom tampor- L% ‘%1, [ 1.6, Zook few= % == !
' ¢tmye operation 3090 | leaksd™ || pernturo oper- 3050 3030 f;
PU0PR) an reesived, 3080. | 2900 . ation (70°F), 305¢ 3030 !
3080 . | 3080 i (Valve stabie 3056 3030 ;
i 3080 30ko lised at reom 3050 3040
3070 | 3040 Semperature 3056 3040
g 3070 3050 after sxpesure 3056 30L0
270 3050 at 160°7.) 3050 3030
3060 | 3050 Y50 3030
2070 | 3050 050 3030
3050 3050 30L0» 3000
70 3050 0L 3020
3080 | 3050
_ﬁ—% Upsration at, % 2990 1.4, Operation| Valve lsaksd exoess-
160°7.  (The valve 3010 et OF, (The ively st 100 psig.
vas hasted to 160°7 m {3020 valve was ocoled
in ¢ tompsrature ke : 3020 te OF 1n 2 tend
3040
30l0
3040

noved and tosted 030 end then resmoved
{mmodintely. ) 020 and testod im-
2030 302¢ | mediately.)
! 2030 020
3 Y10 H
3030 302 ’
§ 300 | 2700 |
: 010 2930 ;
3010+ 28%0 |
3010« 2970 ‘
3010 2950 g {
T 00 | Y10 | N

i, Vaive leaked axusssivily, therofors it was clsessembled and inspested.
Apprexizately 8 tiny steel chips wers found uva tho poppst O-rimg seel,
The welve was cleaned and resssesbled and testing was continmed,

s» Indizeles "pop® pressure (cmmmu wids opon pressure),.

Hslium gor wge ussd fur all %eat,

.
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REFRT msn/%%io

z.muse:z 'G3EZT00D 2D ca@m, 5200 "PA10 RELIEF VALVE,

:_im%sla

64.;, SERTAL ra. E;so

CYCIR TEST m*s :

mig:)

&E&&?IHG

CBACKIXG
FR.BS%J%

"BESEATIRG [
PRESSIRE

‘CRACKING
PBESSU&E

{pstg)

RESEATING|
_PRESSURE

_{pate) |

_otg)

oo o e

4o amm eme —————— P
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SCKHEED AiRCRAFT CORPOR‘T!ON ) i o C " J
le;ltl PR AT K] [ R S ) :RE?ORT mﬁ;ﬂ/%?om‘ -

Arderaon Orecnwocd and Co,, 3200 PSIG Relief Valve, Type 3J8L6el

Serial Hurber 4160
Vi1 mmmmc TEST RESULTS

TES’I‘ COHDITIO’? PRFSSURE 1 TRESSURE
(PSI3). . |  (PSIB).
VII.&. OPEmtion at l60°Fa .. 3190 3170
(The valve was heated to 150% | 3190 ;3160
in & temperature chamber and | 3180 3170
thex removed and tested 31'10 3150 . )
immediately.) 3180 31700}
| 3wop | o
3180" 3170 |
3160 - | 30 1
3160* ] 310 .
3160 340
3160% 1 310
, » 1 3160 ' 3150
VIX.B, Rocm temperatura ) 310 - 3180
operation (70%), (Valve 1 219 3180
stabillized at room tempere - 3190 o 3180
atng'e after eéxposure at ” 3190 .- 3570
60'¥) . 3180 3170
338 | 3170
3100 18
3150 3180
3190 3170
3190 3170
VIX,e. The valve was cooled in a temperature chamber while
pressurised to 2700 PSIG with helium and began to leak vhen
the valve body temperature dropped to LOF,

—

The valwo was then disassembled and inspected. All internal
paris, including the poppet O-ring and valve scat, wers™in
goext condition, (See Figure 8)

A nov poppet O=ydng (dosignated compound No, 435-50) was ine
stalled and thg valve was weasserdled and subjccted to an-
additional tomperature %est.
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- YY1 TEMIZRATURE TEST RESULTSE

Andézson Creemiood and Co,, 3200 PSIG Rellef Valve, Type 3J8L6-l

CRACKING |RESFATIYS |

2 Seo Fieures 9 and 10

r  JCRACKING [RESFATING |, I SEA
TEST CONDITION {PRESSURE[PRESSURE || TRST CONDITION JPRESSURE{PRESSURE
§ S § _{P518) | (PSIOY ) , (P81G) | (psiv).
"1 VilX.a. Room | 3230 3210 VIIl.a., Opér- | The valve leaked
 { terperature - | 3230 (- 3210 || at 0’?{-},; {Same at temperatures
( a:zb%;;cn; .} 3230 | 3210 loag VIILD, below L2,
s @% LA - 3230 ) 3§1° . I 'The vaive was disassembled and
S, ) gggg ¥ ggég . || inspecteds The seat assembly had
3230 210 | Joosened siightly and the nizsle
i | 330 | 351 - || O-ring seal was partlally extruded,?
3920 o00 || & Bo¥ poppet O-ring (compouzd L35~90)
21 3 00 BIRL .w.f‘!-»i O-ring (\Titon-A) ere l
3210 | 3200 %L and the valve wa;fslz*’ea.fsae:ub:l.ga(idﬂ
3190 1 3156 - Y VAILE: “Room | 3200 | 3150 o
3190 3120 : || tempexature 3210 | 30y
3160 _3%00* % . ‘oparation 32 200 % )
0. | 3100 S (70°F) 3300% |l
318 3090 ! R 3300% | e
SR | 310 *3’% 3250 | 160°
319 | 3120 ;:s'iA i 3250 1 3160 ¢ g
3200 | 3180 B 200 | 370" L
3250 318 - C i
3250 | 3200 ; P! ’
3260 J2Lo ¢! VIII.&Q 0@:" Valve lea Va g
3260 3240 abion §¢: O°F, excessivel#at -
3250 3240 (Saps' ng 0% and 13°F,
3290 | 3240 VIIL5,)
3260 3240 '
3260 | 3230 : ;
3260 | 3230 . .
3260 ja3e x
3260 3230 - g . ‘
VIIT.da Oper- § 3200 3230 Test “”":‘zras discontinued and the
ation at 160%.| 3240 3230 valvi;%as returned to the manue .
{The valve was | 3250 3230 facturer, '
heated to 150°F| 3250 | 3210
in a tomperae 3250 3210
ture chamber 3250 3210
and thor ree 3240 3210
noved and test~] 3240 3210
od Lamediately.] 3240 3210
3250 3200
3'5 conpound Noe L35-90 novpet O-ring was used durin, this test,
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asgenbly.

apparently had baon pluched during |{
A hunael Owving w28
ingtalled on the nozale and a
VitonsA (SC duronetolr) Owring was
installed on the poprot.
was reassemblod and yretested,

The valve

#as lustalled. Tho valvo was th
reesscrbled, reset and xotestod.
The blewdewn ¥ing was, alvo, adjustod
1 to raise the rescatdny pressure

i oo Figures 11 and 12

zﬁée?isnmﬁ

5e50)

Ew 2:9 iy
‘ a@pisiLe :vsnus wumu A REPDRT 1263/909010 _'é =
ANDRPSCY GREERNOOD ANT €O,, 6500 PSIC RELIEF UALVE, TYPE 35311&3 5
SEEIAL NUMBER 4179 IR R
I, INSPECTION RESULTS ' e s T
Visuzl inspection of this walve revealéd no evidence of ex‘bem}. damage,
defects; or contaminznts,
II, TEMPRRATURS TEST RESULTS o
ORI [RESeETIRG T CHACEIO TRBEATT™
TEST CONDITICH PE’ESSU!@ PEESSURE 11 TEST CWDITI(’X{ PR‘ESSUE‘P:@S{IRE .

1 (e810) | (PS16) o A516) | {P516) .

, II.a, Roon 6500 | 6300 | zz.a. Roodt 6380 4 b1%0
tenperature 6500 1 6250 . tenberaturs 6360 6180
operation &0 | G2 - | opera*ion 6360 | €180 . |
(70%F)s 6500 § 6300 |l (70 F); aioo | 6150 1¥7

.3(1580 6300 F 630 | 6180 | .-
5?300 22323 ‘The valve started haking 8% pressures
560 | 6310 || i excess of k500 FSIG when an att‘fn
4500 6300 || w2s made to reset the cracking pz‘e;%o
* 6500 6300 . || Sure tp 6500 PSIO, [isessembly and
£L.B. . Oper- T &30~ | | thepection of tho valve revealed -
ation at 16001‘" 6500 6280 | ‘that the Dcppet Osring hed failed i -
(Tre valve was | 8406 | €oo0 || (co@préesicn fracture) 2 ,
heated to 160%| 6330 6200 || A complate set of Vitoowd o-rmgs ;
in a temperaturg 6390 6200 || wore then installed in the walve |-
charbes and then 6390 | &00 || and 4t ¥as. veassembled, rosst and ¥
removed and 6380 6200 || retested, X 1
teated dnnodie | 6380 | 6200 | TT.ce Romn | 0580 | BIM0. 1
atalys) 6380 | 6200 " temporature 6580 31,0\ .
_ 6390 | 6200 |{ optyatien 66807 b
II-O« Opoxs The valve £70%). 6650 6320 -
ation at 0Py loaked at 6580 | 6320
(The valve wus | pressurcs in - ého | 6350
cooled to O°F oxcesa of 1600 6500, | €320 .
{n a temperaturq PSIG, 6550, g:szo 4
sharber and ther ' { 6656 300 .
romoved and L 6540 6310 &
tested inmedi- ] I3.fe Opore The valve leaked -
jatody.) . 1 ation at 0%, | at tmparatm'es

The vaive was disasgembled and _{Ssme as 1X.0,) ] beloy T, S
inspected.* & dimaged nossle The ¥abve vas dicayserdled and A
Gering scal wes dlacovered which || Po% poppet Osrixs (compound Hoa b3
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| Rﬁ?m 15D/905010

XA

A'@D"ESO& GREE&HOOD Am CO. : 6500 PSIGC RELIFF VAI.VE, "’I 2 3JSh6-3

ol

SERIAL *IUHBER h179

R

szgamm 'rm'r stms (cwrmn)

ACRING. 1] CRACKING RESEATIIG
: msz' c@mrmw |PRESSURE [PRESSURE. |{ TEST cowpITION PEES‘?URF'PnESS?IP.E
N . {P3IG) (PSIG) A1 fPSIG) (?SIG)

. n‘&- BOW 6550 1 6t | T“xc va].ve was aisassembled and
| temperatuse- 6550 | 6410 |l inscected. The nossle .asgembly
- | opération 6500 6410 ~ | was lcose and the nogszle O-ring
(80"’?). 6450 | 6410 [ was partially extruded from iis
1 600 | 6420 || grogve. A new pospet G-ring (come
T 6500 6410 |} poind lo. 435~50) and 4 new nozzlel
’ C6liso | 6L00 || O-ring {Viton-A) were instelled
b0 | 609 |l and the valve waz reassembled and
|8 | g |lems
: : o ve: II, k. Room | 9600 | 6500
. 6520, 1. 6u30 1 temperature 6590 6450
. IIche OPG?“ Talve leaked &‘3 operation $590 6450
. ation at 18, temperatures (75%). 65(}09 6,86
(Valva wag Gpold below Lo°F, S 6310 | 6180
ed to 18% in ; 6500% | 6460
‘|8 temperdture |. - 6500% | 6hB0
1-chamber and them - : &500 650
Yemoved and teste 6490 6L00 -
ed ﬂimedié,ltﬁl:h) ‘ 6480 6400
IL.4. . 6500 - 6510 1§ II.i, ‘Opep- €650 0Li90
temperature - 6580 6510 ~ || ation at O°F, 6590 6420
.operation (70°F), 6560 | 6500 (Yalve was coold 6590 6400
(Valve stabie | 6550 | 6500 ed to O°F 4na | 6500% | 6390
1ged at room 6550 6500 tempernture 6510 600
| temperature 6550 | 6470 chamber and ther
after oxposure 6530 6470 || removed and test-
at 18%%,) 6600% | 6L10 ed immecixtely.)
gggg gﬁ%g Il.n, Room 6450 6410
Lo temperature 6480 4400
*I,J. Ooere AL480 6410 operation 6480 64,00
ation at 160%.| 6480 | 6400 (759F), 6560 | 6300
{Vaivo wag heatd 6550% | 6350 6480 | 6hoo
ed to 160°F in | 6550% | 6350 IL.n. Oper- 6390 | 6300
a temporature 6l 80- 1o ation at 6350 6320
chamber and then 6L70 6310 160°F. 6360 | 6330
removed and testle 6420 6380 6350 6330
od immediately. gﬁ;’g &3&8 6400" | 6350
6550 | 6350 "Il.0s Oper- Valve lenked at
ation at O°F, temparatyres
below L5
Teetim dlscontinued, valvo
returned 4o manufacturer,

KO M3 W18
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LOEKHEE? ﬁfRCRAFT QQRPOR&‘E{GRF

FLUID MICHZNICS, 3500 PSIC EELJEF VAILTE
PAR? %0, Lh-T0.8-5P, SEREAL E0. 498

I

IRSPEOTICN BESULTS

Visusl inspaction of this valva rem.dad tw m of ézz...gc,
defpots, or contaxinents, .

_I.Is

mm TE3¢ RESULTA

TEST CORDITICH

caacE@"“‘"

mmy 4

I.2.

(75°)

Hoom temparature opeiation

3820 . :
3516
BSGQ

v
S8

[
15

i

Iv.

Opavation. at 0%

T.00

Opasation at 160°P
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1
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2 -
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3400 3270
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| PRESSURE

(5 fpetg)

FLAFER: (ERCIANICS, 3900 SLpu oM
PARS 10, WieTC-8-8F, ZERILL X
; Gals  CYULE TEoY n3SULTE - L
CLACH G [ RESEATING | CRATHTRC T HoCEATING T CRACKINC TRESEATIN,
PRESCURE | FRESSURE | PRESSULL. | PAFSSWE | raBSSURE | PRASSIRE
i

(peig} | (psig)

{paig)

(

3330
2330
3320
3330
23

3330

£
3

L 3330
0 0 M
®20 ¢ 3
L, 33
Wm0 . 3330
2% . 330
333

3
330

e
3
b
3

3430

329
3420
3420

{peig)
20

X
3420
e
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FRESTURL | PRESSURE & PRES | PAESSEE
petg) | (pstg) seig) | (psig) |
330 3290 : '.
360 Y '
2365 3290 ‘
330 3290 § _?
3%60 | 3190 |
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3350 ' 329
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R T g V3 B e

P S ey B TR PR ERT VAR U VR
vt 2D bedA Rl ISl THED SEELLy TR

(SR
b

W TEMPY

BATURRE 1751 HESULTO

P
{

pLIIRR ) PO B - ’) o Pt
WP OND, Bheti-feSP,  SERYLL Vo, 190

TEST CONDITION

CRACKIXD
PRESIUER
{P8IC)

s,

UL . Oobretion ot 1609

3280
3aue
12ke
330G
3300
2240
3230
3210
3230
3300

3200

reration at yoom
tumperatora (70%%)

WL, Operation et 0°F
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NIIFCLX EVETIING LEvERION REFORT mmm

[§)

. 7LUID MECEARICS, 6500 PSIC ESLIZF MALNR
| " PARP %S, Lh-13-8-8P, STRIAL NO. L7
i RE s | 1. IRSPECTION RESULSS

MM@ of this valve ysyvenled 120 2videiice of dazmge,
ﬁi&, ar sontaminsxis,

| w¥er cosTrIoN mss;izimssm TR5T CODITION |PRESSTaE|mEssuxe
{#510) | (1) (psIo} | (PSI0)

| 5.3, Oper- £525 5500 1.4, Oper- Valve lsaked
atim st room 600 6325 ation st 097, excessively at
tomoeratare | K60 4350 - 3000 PSIG.
{roory - €500 630
-1 &do 4350 Yalve vas reset to crack at 5500

s&so | &m0 || =mm.

II.e, Cper- 6510 523¢
% 2§ gtion at rmom &oe 530
- 850 | 536 ’g;? : ture 2&; g§°°
ILb. * Oper~ 6300 | 60% ? 62773 6533
[ § stiom 2t 150%, éz&e &% £590 6500
£1% 6010 555 6510
ax 2 &% | 40 ,

t 71.f. Oper- &030 5950
: at 0°r. 8000 5950
£100 S50

Ii.cc Oper- 4310 €55C ,H.g. Opér= 650 653
atice at ror £300 i &8 |-aticaat 297, | 660 | &%

G555
EBY
=

3y a ' 2 .
. . A ) e e . .
e -~ M Aty f . AR LR _.\“',"4 i
AR AR NI
i X VY A 1y g o 4§ ’ ) W
gD i el s W T N R T T .
: L ALSA i i , QN [ + h ¥
. , 5 . . Wy
. - 2 . 1 L
DA < + 3
) ’ N 3 ! b
N
p—

g {"03!7 2320 &5 600 1 6500
éose i

% 5-3;2 £550 f » new ianer valve asssdly

3 % £320 100 ;‘ (ccnsisting of the poppet, seat,

3 ¥ L3720 4119 ‘l and se3l) wao installed in this

E 3 4320 6100 )i valve. The scal material was
e 3 6320 | 610 || Xel-T.
- 3; .‘é .
ik !
s P e - - - - —_ -




s e ST e T I ek GO Y D BT . e TR TR

ki
<

l—‘tm!rmmw-an

LA 1% PO S A

riryw

e <45 N - :

FLUID MECHANICS, 6500 PSI3 RELIFR
PAa» ::00 w‘m-“pi Jmm -bo b??
1I. TEMPEBATURE TEST RESULTS (JQE':IM)

PEST COULITION (PRESSORE|riE3SURE (! TRST COUNITICH »azssm PRESSURE.
{rsI0) | {(PS1G) ) mm) »(Psmz

Ik Oper- | G480 | 690 |{IT.d. Oper- - | 450 | G410
aticy at roor | 4480 6450 ation at room -t 6450 6L0G

e

temperaturg 6470 6410 ‘t.ex.sersture 61450* - 400
{70°7) A4,60. &20 || (1¢tFY. - 6500 -

AR £20 >0

450 8,00

6540 6200

€500* | 5750

6150 3850

150 I 5500

Ii.3. ow' 62” 6000
ation at LOF, £220 6000
{Valve tempar- | 5210 6010
ature was maine] 4210 6010
tgied -o'-.staat 6220 4000

at II )o 3229 \ &00
6210 5} 6030 -
. 6210* 5000
.- 6350 5900
6120 | 5909 -
II.3. Opere 6220 { 900 |l IT.a. Opere | 6200 [ Si50
ation st roon 3t 5900 ation at room | 4200 6120 § -
B R 8]
o ' . - 5 0 T B
6190 €860 _ . 630d* 655- p
620 | %050
IIke Oper- 6000 5650 v
ation at 150%P.] 4000 | 5400 i éuo jowo f .

5280 £600 Ti.o Oper- Valve credking
"5960 | 5600 ation at 0%, pressure ranged

5960 5550 Irom S0 to-
43150* - £190 P10 and.
: 590 | 5000 | reseeting pode-
: 5900 |- 5450 sures- renged
i 5900 | Sbso from 5750 to 05
5880 SLo However, tha val
: leaked A\ 5% 4 \
4 pew inner valve assembly wvas {2 bubbles/min,}
aszin installed in thie wvalwe, at prescurss
The meal naterial was ¥ylon, above 5600 PSIG,
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SMES f0b Lestevs ctar, P ATION REPORT I)GB/909010

% N PLUID MPCHARICS, 8500 PSIC RTLIEP VAISE
e ~ " 7 ¢ PAR® %0, LheT5u8.SP, SERIAL NO, 497

Lol < 7. r,. I CICIR TEST - 50 CYCLES
9 T e = ) )

Do TR veESSURS PRESSURE PRESSTRE PRESSURE .
B R S N ) (PSI3) (PST6)

E 6180 " 6090 6190 6070
%180 6050 £150 6050 ,
. 6200 6100 6190 L 6090
} . 6190 . - 6300 ) N1L0 - i 6090
| o 6180 6090 £180 : o 609C
| - 6180 6050 6180 5080
\ - ' 6160 6050 . - 6180 - 5090

6180 4100 6190 &0
. 6190 6050 6170 60950
6190 6300 4190 6090
6180 -]  60%0 6180 6090
61% €090 6160 6090
- 6190 . 5090 ) 6150 6090
618 090 6130 )
6190 - 6950 | 6190 6090
6190 6090
6190 6090 6180 6090
61%0 "~ 60% 6180 6090
6180, 6090 6190 6090
6250 - 6190 6050
6190 €090 6180 6040
6180 6090 N 6180 6090
6180 £090 . £180 ‘ 5050 .
6180 6090 6150 6090
€190 6090 6180 6090 -

3

¢y

DRI, B e U CIU -
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[ LOCKHEED AIRCRAFT CCRPORATION

ReFORT LMSD,/909010

FLUID MECEANICS, 6500 PSIG RELIZF VALVY
PART %0, LL-20-8.3P, SERIAL NO. 497

Iv TEMPERATUER TEST RESULIS

R T ST
TEST CONDITIN PRESSURE PRESSURE ,
{r3 {ms10) —
Valve was reset to orack at 6500 PSIG, '
Veae Opmt.i::r:t(m) 65;3 glbg;
tompera
goo 600
6510 6420
6510 éi50 ;
Iv,b, Operation at O°F, 6500 6150
- £ | B
300", 4300
6800% 0180 .
6% 8200

after roseat was greeter,

Valve leskod slightly above 3000 PSIO, Leakage at 5G00 PSIO

IV.e. Operation 2} moi.'o

6380
6380

6350
6330
6310
6310
6310

_Page29
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! MISSILF S 5Yrm, .'..- EXIEN A R[P(‘:k'{ DGD/%WOIO

FLOID MECEANICS, 6500 P3IG RELIXF VALVE
PLRT NO, _M;.rc-a-sx’, SERIAL ¥0. u%7
YCLE TEST NESHLIS £

Wy | RESEKTIRG | CRACKING | EESRATIRG
PRESSIRE | PRESSURE | PRESSIRE

(psig) | (psig) | (padg)

§8

&
&

Stumedieiatinty
%

2
&
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PAY %0. W8LS, SERIAL o,

[, INSPRCTI & REAULIS

conl tospetlon of this valve revesled no evidence of drmags,
dolzols, or contamdnanta,

II. TeXPFRATURE TEST RESULYS

R ot R S i B AR

S 1 A BT HE A ot BN

: Wi it L AR T W?‘ 1 M
DTELY CHDITIM {PRESSURE|PRESSURE TEST COHDITION |PRESSURR]PRESSURR
——_— (ps16) | (PSI0) (ps10) | (Ps10)
I.i. Room jl12¢ - Another valve (Serial No, 05%)
| terperature n20 3050 was received and tested as
. cparation 3150 }0?“? indicated below,
‘ RSV e gllgg . 3% I.d‘ Room 3320 -
30 | 308 temrer.ture 310 -
: 3150 ¢ 3100 operation 3056 2860 ,
; n50 | 300 || (70°F) 010 | 250 ¢
: 3150 3100 3100 —
| 3150 | 3100 ol | 289
'f : oo | 298
| T.7. Operae 2720 | 2500 3010 | 28%
| tdon at 20007, | 2720 2500 2980 2910
i {Valve afasa op 2720 2),:90 2980 2910
i heated %o 200 2710 24490
1 m‘, temporatore 2720 | 2500 I.e. Opars. T™is valve lesked

chaster and thed 2710 ;& ation at O°F. at pressures in

remcred and tes%- 2700 excess of 2300

i irmedistely)d 2740 | 2500 B0,

2710 { 2500 Ty r ™ Room . 09 | 2910

, 2710 2500 teaperature 3030 2510

I.c. Roon Valve leaked at || oP¥pRtion 3030 | 290
- Seamerature pressures in (r0°F).

operation axoess of I.g. Oper- 4980 2900
YN, 1 550 psIa, atdga at '29%0 -
' Tris valve (3erisl no BS? vas 16077, 338% 23
. returned to the memufscturer for ' ‘
L repeLy ‘ 2030 29k0 ‘
PRl 300 | 290
' b ned valve (Serial No CS9) was 3020 2910
. received and 4t Cracked 4t 040 2910
! approximately 3100 PSIC tut did 3010 2650
! not reseat bnbbletti;ht :211 ? 3010 2850
t pressure dropped to approxiwate
| 2000 PSI0. This valve wes, aleo, || I-Pe Room Valve leaked st
! retirned to the mamfactures, temporn Lure all pressures .
oo ’ opera ticn in excess of

wis returned Lo maaufacturer,

Testin xie Airccatinmed and valv}
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MISSILt SY5%LM3 LiviSiOn

REPORT IM3D/909010

s

VACCO VAINE CO., 3200 PSY3 RELIRF VALVE
- PART N0, R¥90=4P-403
. INSFECTION HESULTS

¥isusl inspection of this valve revesled no evidence of damage,
defects or contaminants,

11, TEXPERATORE TEST RESULTS

CRCKDT | YU ovee— | WESEATINT |
TEST CONDITION PRESSURR PRESSUER PRESSURE
X {Ps10) (rs13) (P<I3)
Il.e. Operation st o3 - 870
oo tempersture 303% e 2820
(70°F), 3000 3375 24,80
. 2800 3100 2510
2950 3000 2300
2500 2500 J 2350
2350 25850 2030
] 2350 2600 2050
2500 2550 1950
, , 2300 2550 2100

Testing was discontimued and ths valve wss relurned to the manue
facturer. No further testing was scheduled for this valve because
of the large amcunt of unsatisfactory datz cbtained during pre-
vious acceptance tests (200% re‘cction),

The primary problam with this valve was tii¢ large change in cracking
pressuie which wes eaused by the extrusion of the nylon seat of the
piiot valve, Also, the valves were heavily rusted internaliy, which
was apparently caused by the use of dist.lled water for proof test-
ing 2nd insdequate removal of the trapped water.
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LOCKHEED AIRCRAFT CORPORATION

TISSO YANUFACTURING 20., 320C P3IT RFLIFF 7ALVE

Visval inspection of this valve sevesisd no evidense of damege,

PART KG. A-AG0H0,
1. INSPECTI

defects, or cuntaminants,
I, THPBATURE Te3ST RESULYS

SERYAL NG, 3003
(¥ RESULT3

ICRACKING {RRSTATTIO | ICRICKTHD EsmaTT
TEST CORDITION 3m PRESSURS || TEST COMDITION {PRESSTRS [PRESSTAR
{1 | (i) §T (Bm} | (11}
11, a, Opers~ NG -~ 1 1.4, Operse 3210 ! 070
tion st room 330 23 tion at room 3220 X7
tugutm 3300 3200 ture 3220 203
(8c°7) 3310 00 (70°r) 221e 300G
3300 300 »i6 3600
3320 xrie 3210 3000
3320 | 3% 3230 | 3000
3310 3160 39 -3010
o 333 | 3o RO | B
' 3510 3120 3200 1040
n:.bo m 32 m [ ) HOOC - .,
sion ab 26007 | 3250 | 3210 . il wen ot 380% | 310 | 30
3266 30 30 ¥i0
3260 3170 Jue %10
3260 31310 1 3 - 33110 3010
ny B350 0 7
s8e  Opere~ Cracxing pres 31k0 R0,
% room s approxie 3140 R0
tng;shn mtely 2500 PO 310 ¥20
(T0 but the vaivs e 0 I
leaked dovn to 3150 3020
2000 P3IG alfter
orucking, II.f. Opere- 1n50 2950
. tion at room
The Talve yas dlsassembled and retue glié;g gg;;g
the oonicas poppet wxs repliced {70°F). 1140 2910
by a liemisphericsl (seating sure 30 | 2910
face) poppet, (The zsal mavarial IO 2000
(%aloF) was extruded slightly azd 30 | 2%
the conicel ;% was toushing 3140 2500
retal t¢ matal. J 3150 2903 ¢
R i Sup 1 2500 ]

elpameteey’ Lok

£ it

KT N

ke RMRIR ks
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VINSON “ANUPACTURING CO., 3200 PSIG RELIFF VALVE
PART MO, A-800LO, SERIAL KC. 1003
II. TEWPERATURE TEST RESULTS (CONTINUED)

CRCEI TRESEITI
1 TEST CONDITION |PRESSURE|PRESSURE TEST COMDITION {PRESSURE|PRESSURE
! (p310) | (PSI0) {r310) | (PSI1G)
iT.e. Op=rm. »nke o . 2880 11,3, Opera- 32%0 3250
Yo | 2%o ture 3300 | 3270
é 310 - (701, 3300 3260
! . p - ' 330 | 3270
; 3 - 3300 | 3260
o 2890 3300 3250
3150 - 3300 3260
i 310 | 28% ) 3300 &
The waive vas returned to the II.k,» Opere- 31& 3100
vendeor  for mdiﬁcaﬁ;on ant o at O°F, 32 3200
rewek of the scat seal 3250 3100
Laen AL
If.h. Opers- _ 2960
tion atyroom ggg 32523 : . ;:f’;g ;&
tgyytare 20 2 32% | 3100
’ 3250 3170 320 3070
3250 .-- nﬁo : 3250 3100
3250 3100
3250 3150
3250 3190
3250 3150
II. 1‘ Opel !‘ 32'-‘0 3170
20 3088
3210 3030
J21C 3020
3210 3050
3220 301C
; 3200 3010
3210 3010
l 3200 3020
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PATT 10, Ae33040, BERTAL TR, OO0
L. GYCLE TEUT pasuixs: |
fmgg’i{: CRACK RS T FESEATING | GRata 10 Bﬁm
3mz:ssuaz PRESSUBE | PEESSIRE | PRESSURE | PRESSIRE ]
| _{psig) (peig) | (puie) | {paig; % A
;_ . n00 3290 3100 3200
. 300 3890 3090 330 | 3100
520 - 38 350 3100 32 3000
2000 | 00 3me ;. %00 3296 350
2250 . 00 B | o 3z90 820
B0 . 3090 3%0 = 300 3890 3100
. 3080 30 = 300 3290 ;-
3100 3300 3100 50 - 2100
3290 | ggg 3no nio 3200 00
wer { 30 ma 330 nn
Y mwe 3300 no 3260 mno
SRh 3100 3300 130 3280 a0
3200 Noo |30 | Mo} 30 35
2200 3100 330 10 00 |
0 200 3290 100 3300 150
200 3300 3100 3300 3150 .
. 0 30 | 300 3300 nx
3300  N1o 330 | 3100 3300 . 1
300 i 3100 2300 100 3300 n2s :
3246 00 3%00 nm 3300 - 220
R, 0o 33%0 . X100 3300 n.o -t
| 300 350 noo 3300 ne. :
3260 . ! 3100 3200 160 3300 no
L3260 2090 3290 3100 3300 | 30 o n,L
3290 70080 3290 200 3% N0 3300 us
3280 100 3290 200 3300 3100 3300 nss
7257 3080 32% 308 3%0 100 3300 nse .
390 | men . 1 38S . a0 3500 33§
5 3% | 300 3300 100 3500 200
3250 100 3300 noo | 330 100
(" 3290 100G 3300 100 3300 - 300 -
? 3200 | noo | 30 3100 3300 o0
z 3296 00 330 - 00 3300 3300
3¢ | X0 30 | 100 3300 80
3290 . 200 3300 o0 3300 . 200
o | 300 3300 | 300 390 | 3800
3250 . X00 3300 3100 %0 | N
390 | 100 3%c | 3200 3% ‘ A% |
3% . N0 1300 ¢ A0 | 3¥0 - N0
2% | X100 300 | 300 {390 | mo R
329 . X100 330 NS¢ |30 i NSO 4
wo | am |0 | omm  aw !uge $ 2
32590 © 3090 3% | Noo 3% |- .
30 | 100 3% | Nn20 | 3290 . ko |
3%0 = 200 30 ~ um™ 3% | N0
30 ' X00 30 3200 -3290 . RO =
30 . NN o 3200 3290 0ko
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ﬁm MAETFACT IR C0., HX00 E”.:ﬂ ¢ a:ﬁa.éjit %ﬁiVE
FeRt PO, 480040, SEAIAL KO, 3003

&

SV S

BRI 2ACT1NG | RESEATING | GLACKIRG | RESEATIRG)

| 7 PRESSUEE | PRESSIRE | PRESSURE | PRESSURS

; (roig) | (petg) | (potg) | (pelg)
. Xon | 3100 3200 330 . nW
. %o | 30 | mo00 2 w0 ;,332 [ e

. B | s | ne g Mo |30 - ;o |

. 100 330 10 30 30 - mo

mo | 530 | 120 ms | wmw [3mwo | . |
) 3300 20 S | NI 3300 ns
| N | 300 n20 my | mo 3%0 120

nr 30 | S0 308 N0 30 ; 3090

3360 330 ? 3200 ;%55; N 3290 ;3080 :
. 390 3300 | 3225 ms Mo | 320 3100

390 3%0 3200 Ins Mo 329 | N00 |
. , ﬁ 3300 3200 s Mo 32% = 00
3¢ | 330 % ms o 329 | 2080
30 . a0 1 3us 110 30 100
30 | 3%h0 mo n2s ns 110 /MO 100
3200 | 320 3%00 %25 s 310 MO 300
300 | M0 (30 | 2o ms | nw  [m0 wo
3%0 | 1 32%0 non NS ms MO | 0o
30 | N8 3290 700 ns ms 30 . 300
3300 | N2} 3290 3100 ns ms 330 | 300
"0 | A 3290 3100 ms - ms 3300 3200

300 | N8 3290 3100 ms | ms 3%0 3100 |

390 7100 3290 100 ms - ms 30 | Mmoo |

Jegc | 3% 30 | ns 35 i s (3o n

P 3250 1o 10 | o 305 1 N ;ﬁ !msl
320 MOd 1300 100 3300 | 3100 1o
3250 | k0 3% | nx: 3300 | 1w |30 ko
30 me 7290 025 300 | nw N0 nko
3%0 . Mo 3290 50 00 | W 330 ns
3300 | TS0 300 s 3300 | 10 Ino n2%
3%0 | 1S 300 | 12 30 | mo N0 n28
330 | N0 30 @ N 3300 no 3310 nss
30 | w1 | o | nz 300 | 30 330 025
3306 | MW 30 | n2% 30 | 3mo 3n0 . 2
306 | 10 300 | N2 300 | 30 Mo | N
e A0 T ;;: | 310 ;;gg | gg
B0 | 320 300 . w0 M!S W0 | B . o
30 | mrs | 3900 10 325 10 3 | neo
w0 | NS 330 000 B0 | 0 | a0
w0 | e 3300 | 300 M N0 |30 | 3ne
300 | DS 3%0 . Noo 305 | 300 (30 | nY
3o | w0 3300 100 300 ! 1w 3310 np
32 ' A0 3%00 000 | 300 : N mo . np
ae o [He (8 | ¥R W O[WR | #R
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VIHS0N MANUFACTURING CQ,, 3200 PSI RELIER VALVE
PART WO, A-90157~1, SERIAL NO. 1001
I. INSPECTION RESULTS

Tdsual inspestion of this valve revealed no evidence of dansge,
defeots, or coataminants, _

I¥. TEMPERATURE TEST RESULTS

TEST COMDITION PRESSURE PRESSURE
s (;SIG) (P510)

I.a. Operation at room 3336 3150
temperature (70°F), - 3230 3220

1.b, Operatisn at 0°r,

I.ce Operation at room 3200 3000
temperature (75°7). 3210 2970

I.4. Overation at 100, 3030 2800
2800 2650
2830 2750
2920 2690
2320 2700

PP ORE uﬁf}u/’ 207010

|

Lo 3080

J2L0 3060

3240 3060

J2u0 3060

3210 3210

L0 3050

3240 3020

3240 3020

Valve leaked sxcessively

at 2100 PSIG.
!z,




e o S rase 3%
LOCinln D AMTRAFY CORPORAYION ~ —

RepORT LHEID/OOS0I0

VISTON AHFOCTURING 004, 3270 UTI0 RDLIEF VALVE

TAXU RC, A-70157a), SERIAL N5, AC01

i1, CYCLE Y ol RBSUI™ - %0 GUCLE

UTERETIRTT 121 30 T G0 CTAC TN 503 2 Y

A Y8 P R TR TR e s 4w | i e s b

PROGTURE

(PSIT)

PRYSSURE
(PSI0)

PREGSUR?,

PRESSURE
(PSIC)

e T ey

i Al AT 0. LI S 00

3230
323
3230
2230
322¢
3220

3220
3210
3226
2 YA
3210
221
3220
jeet
3230
3215
3218
3220

IHIN
Pl

2210
210
3210
s
3220
3220

3000
JoC9
220
850
2950
2950
2577
2550
2930
250
27130
ﬂﬁ‘zo

L

2930
2930
2330
2530
2::30
2:30
2739
2930
2930
2930
<30
QH3C
2730

(zsm)

3220
3220
3210
3210
321¢
3210
3220
3220

5210

3230
216

2930
293U
27ho
2ot
2930
2540
2540

i

o
o

B N

B

Bhdimge b o g

- e
T

g e D TR T T T b e e 3

5
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o
B
f
3
2
E
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i
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VINGOH ZANUFACTURDNG CO., 3200 FUi (ULIFF VALVGL
PART NO. A-S0157-1, SERIAL NC. 1001
IV, TEMVRIATURE TB.T RESULTS

CRACKING STt
TEST CQIDITION k TRESSURE PRESSURE
(3 () (PSI0)
IV, Operation at 8%. Valve leaked excessively
at 2000 PSIG,
Iv.t. Operation at 160°F, 3050 2650
. 2800 550
2750 %30
2800 252G
2700 2510
2780 2520
2800 2520
2740 2750
Valve was returned to the mamufacturer and
revorked. The following tests were performed
at Vinson Mamufccturing Co. and witnessed by
& representative from Lockhees Test Services,
IV.c., Operation at room | 3200 3150
| cemrerature (70°F). | 3250 3200
| | 3220 3150
! 17.d. Operation at 160°F, . 3100 L3080
: 3150 3050
3110 3050
I¥.c. Operation at 0°F, 3300 ) 3200
; 3250 3100
| 3250 3100
5; »
L
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‘ LOCENEED JIRCRAFT CORPORATION

VIRSON W.JUPA-TIRI®S CC., 6500 PSI. EFLITF VALVE
PART BO. A-90157-2, SEZRIAL X0, 1002
I. IESPETION RSUITS

\ Visual insrecticn of this valve reve.led nc evidence of damaze,

\ 2efects, or contaxinants,

II.

TENPERATURE TESY RFCULTS

TEST CODITION

CRACES
PRESSIRE
{rPo13)

| PRESSURE ’
te3c)

IZ.3. Oper2tix 3t room
tenrermtare (70°7),

5770
5750
S700
5710
6% . "
5600 |
557
5590
5%

559

7.0, Operzticn at 120°F.

Valve 2perated erratiually
vith craciing presaure
: arrroxi-utely 5000 PSIG
- and rese:iias ressare

soaEamtely ¥TOU Bis.

., Sverztioa 2zt rom
te—erstore (75°0),

=P
5300
pL: 3]
>300

5500
5700
5700
%50

5500

550C

II.é, Dperitica st 27, Taive le2¢né oxcezsively
at 1000 P51, |
. 3

Taive &5 ML

R
\
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TEST INSTALIATION POR VIBRATION PAFAILEL TO THE AXIS -
OF THE POPPET AND SPRINU.

ANDERSON GREENWOOD 3200 FSIG RELIEF VALVE. (V27229)
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